Abstract---
name toluene was derived from the older name toluol, which refers to tolu balsam, which was first secluded from Myroxylon balsamum. It was originally named by Jons Jakob Berzelius. Toluene (C7H8) is an aromatic hydrocarbon belonging to the BTEX group of hazardous volatile organic compounds (VOC). Carbon -carbon bond lengths of the ring carbons in toluene are all the same length with an approximation of 0.1397 nm, this accounts for the stabilization energy of 163.2 kJ/mol and the structure shown in Figure. 1.
Figure 1: Structure of Toluene
Toluene is a common solvent, which can dissolve paints, paint thinners, silicone sealants, many chemical reactants, rubber, printing ink, glues, lacquers, leather tanners, and disinfectants. It can also be used as a fullerene indicator, and is a raw material for toluene diisocyanate (used in the manufacture of polyurethane foam) and TNT. Even though toluene possesses positive reassuring facet, it also constrain certain environmental and health hazards [1] such as tiredness, confusion, memory loss, and nausea, loss of appetite, and hearing and color-vision loss. These symptoms usually disappear when revelation is stopped. Hence it is decisive to abolish toluene from atmosphere as toluene is included in the list of priority pollutants selected by Environmental Protection Agency [2] and also it is considered as a Title three toxic compound of the 1990 Clean Air Act Amendment proposed by USEPA [3] . Assorted techniques have been used for treating toluene like physiochemical and biological treatment, especially Bio filtration [4] , Biodegradation [5] , Thermal oxidation, catalytic oxidation [6] . Among them biological treatments convert toluene into carbon dioxide, water, salt and biomass that are eco-friendly and often thriftily viable [7] . The objective of our present study is to improve the efficiency of biodegradation of toluene using isolated fungal strain from municipal sewage water involving investigation with various parameters such as effect of different fungal culture and effect of concentration. The microbial degradation of toluene was carried out in a shake and flask or batch reactor and was kept in a shaker with 150 rpm for seven days and the synthetic effluent and was prepared with Toluene concentration of about 1% was used for the entire study. The treated effluent which was analyzed by GC -FID for Toluene degradation. This provides further scope for experimentation which will be 
Toluene Degrading Fungal Culture
The toluene degrading strains were cultivated from raw fungal culture in a petriplate which consists of the culture medium having the following composition per liter: 20.0g Malt extract, 1.0 g Peptone, 20.0g Dextrose and 20.0.g Agar, along with varying concentration of 1ml, 2ml, 4ml, 6ml, 8ml and 10ml of Toluene with the controlled pH at 7.0 by the addition of NaOH (2.5N) or H 2 SO 4 (2.5 N) and temperature at 30 C for 3 days. The medium was sterilized at 121 C under 15 psi for 15 min. The culture was periodically sub-cultured for every 30 days.
C. Batch Reactor Studies
The experiments were conducted in a batch process. The fungal strains were used for the microbial degradation of toluene. The culture inoculated into the medium has the following composition per liter: 20.0g Malt extract, 1.0 g Peptone, 20.0g Dextrose along with concentration of 1ml of Toluene with the controlled pH at 7.0 by the addition of NaOH (2.5N) or H 2 SO 4 (2.5 N) and temperature at 30 C for 7 days. The medium was sterilized at 121 C under 15 psi for 15 min and kept for incubation under aerobic condition. Readings were taken at periodical time-intervals and the samples were tested for toluene degradation and bio mass growth
D. Quantification of Toluene
Toluene concentration was indomitable by injection of 1µl of sample with a precision syringe or Hamilton gas tight syringe into a gas chromatograph unit (MAYURA, Hewlett Packard) equipped with a flame ionization detector (FID) using a 30 µm capillary column (HP-1, cross linked methyl siloxane) equipped with a 10m × 0.5mm AT-1000 column [8] . The temperature programe for the oven was 100 C for 0.5 min, 5 C min -1 from 100 to 130 C for 1min -1 , and 20 C from 130 to 160 C for 2min and the carrier gas was nitrogen at a 4.6ml.min -1 flowrate. The temperatures of the injector and detector were 150 C and 180 C respectively and the toluene concentrations were quantified by compared with standard.
III. RESULTS AND DISCUSSION

A. Isolation of Strains
In the study of isolation of strains, the 10 -2 , 10 -4 , 10 -6 , 10 -8
and 10 -10 of dilution were used for aerated municipal sewage effluent collected from Chennai Metropolitan Water Supply and Sewage Board's Domestic Effluent Treatment Plant situated at Koyambedu, which is added (1µl) to each one of the five different petriplates consisting of solidified agar medium and uninoculated petriplate as the control. This is allowed to grow for 3 days at 30°C in an incubator. The cultures were periodically sub-cultured for every 30 days once and were shown in Figure. 
B. Screening of Strains
The screening of strains was studied by the earlier grown raw fungal culture and the pickup based on their dominant character was growing tendency in the petriplate. This provides selective three different colonies, inoculated in toluene incubated solid agar petriplate, which consist of solidified agar medium and uninoculated petriplate as the control. This is allowed to grow for 3 days at 30°C in an incubator. The culture was periodically sub cultured for every 30 days. The screening test was conducted with fungal characterization test (Lactophenol blue) based on their morphology which results in the identification of strain were shown below Figure. 3. The degrading strain was screened from its group of colonies in raw fungal culture, which has the capability to degrade the Toluene containing sample. 
C. Batch Reactor Studies
The batch reactor or shake and flask experiments were conducted in a batch process. The fungal strains were used for the microbial degradation of toluene. The culture was inoculated into the medium having the following composition per liter: 20.0g Malt extract, 1.0 g Peptone, 20.0g Dextrose and 20.0.g Agar, along with concentration of 1ml of Toluene with the controlled pH at 7.0 by the addition of NaOH (2.5N) or H 2 SO 4 (2.5 N) and temperature at 30ºC. The medium was sterilized at 121 C under 15 psi for 15 min and kept for incubation under aerobic condition. Readings were taken at periodic time intervals and the samples were tested for toluene degradation and bio mass growth. The feed sample results of toluene concentration are shown in Figure. 1. taken from GC -FID detecting toluene compounds at each one minute. For example in Figure. 4 . it indicates the toluene at Retentions time 2.125 th minute. The peaks and total area (299mV.s) indicates the amount of toluene present in feed was 0.15mg/ml was tabulated in Table 1 .
Toluene Degradation by Penicillium sp.
In a shake and flask the Penicillium sp. was inoculated and it consisted of cultures medium with 1ml of toluene with the controlled pH at 7.0 by the addition of NaOH (2.5N) or H2SO4 (2.5 N) and temperature at 30ºC for 7 days. The medium was sterilized at 121 C under 15 psi for 15 min and kept for incubation under aerobic condition. Samples were taken after 7 th day and the samples were tested for toluene degradation and bio mass growth. The toluene degradation by Penicillium sp. concentration results are shown in Figure 5 taken from GC -FID detecting. Toluene compounds at each one minute. For example in Figure 4 it indicates the toluene at Retentions time 2.125 th minute and peak area was 299 mV s. Figure 5 indicates at Retentions time 2.125 th minute and peak area was 127 mV s was tabulated in Table. 2; hence the peak was periodically reduced to its original one and so the microbial degradation of toluene was found to be 75% for one week.
Toluene Degradation by Aspergillus Niger
In a shake and flask the Asperegillus niger was inoculated and it consisted of cultures medium with 1ml of toluene with the controlled pH at 7.0 by the addition of NaOH (2.5N) or H 2 SO 4 (2.5 N) and temperature at 30ºC for 7 days. The medium was sterilized at 121 C under 15 psi for 15 min and kept for incubation under aerobic condition. Samples were taken after 7 th day and the samples were tested for toluene degradation and bio mass growth. The results of toluene degradation by Aspergillus niger concentration are shown in Figure 6 taken from GC -FID detecting. Toluene compounds at each one minute. For example in Figure 4 it indicates the toluene at Retentions time 2.125 th minute and peak area was 299 mV s. Figure 6 indicates at Retentions time 2.125 th minute and peak area was 157 mV s was tabulated in Table. 3; hence the peak was periodically reduced to its original one and so the microbial degradation of toluene using Aspergillus niger was found to be 65% for one week.
Toluene Degradation by Trichoderma viride
In a shake and flask the Trichoderma viride was inoculated and it consisted of cultures medium with 1ml of toluene with the controlled pH at 7.0 by the addition of NaOH (2.5N) or H 2 SO 4 (2.5 N) and temperature at 30ºC for 7 days. The medium was sterilized at 121 C under 15 psi for 15 min and kept for incubation under aerobic condition. Samples were taken after 7 th day and the samples were tested for toluene degradation and bio mass growth. The results of toluene degradation by Trichoderma viride concentration are shown in Figure 8 taken from GC -FID detecting. Toluene compounds at each one minute. For example in Figure 4 it indicates the toluene at Retentions time 2.125 th minute and peak area was 299 mV s. Figure 7 indicates at Retentions time 2.125 th minute and peak area was 187 mV s was tabulated in Table. 4; hence the peak was periodically reduced to its original one and so the microbial degradation of toluene using Trichoderma viride was found to be 55% for one week.
Comparative Analysis of Microbial Degradation on Toluene Using Different Fungal Strain
To estimate the degradation efficiency based on their removal capacity of three different dominant strains obtained from the toluene incubated petriplate were used for the isolation of culture inoculated in three different batch reactor or shake and flask used in this study and the results are shown in Figure 4 peak area was 299 mV s. above all the graph the retention time for toluene compound was identical, but the peak area of the chromatogram was varying with respect to its degrading capacity. From Figure 5 the peak area was less than that of Figure 6 & Figure 7 It indicates that the peak was periodically reduced to its original one and so the microbial degradation of toluene using Penicillium sp. shows very high degradation efficiency it was shown in Figure 8 and the peak area was tabulated in Table. 5. 
IV. CONCLUSION
The comparative study on removal of toluene by batch reactor using different fungal culture isolated from municipal sewage water was investigated with various parameters such as effect of different fungal culture and effect of concentration. The microbial degradation of toluene was carried out in a shake and flask or batch reactor kept in a shaker with 150 rpm for seven days with the synthetic effluent prepared with Toluene concentration of about 1% was used for the entire study. The treated effluent was analyzed by GC -FID for Toluene degradation and was found to be 75% (the environmental conditions were maintained by pH 7 and 30°C) by Penicillium sp. greater than the Aspergillus niger and Trichoderma viride. A single cycle of two weeks provided degradation rate of about 92%. This provides further scope for experimentation which will be useful in developing the continuous removal of toluene by successive batch reactor or continues reactor. V. 
